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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED:To efficiently improve the 
luminance of a display image and to suppress the heat 
generation of a light source. 

SOLUTION: This device is equipped with a panel which has 
multiple pixels arranged, a light source which visualizes an 
image displayed on those pixels, a control circuit which 
controls the light source, and a gradation characteristic 
control circuit for a video signal; and the control circuit for 
the light source has a function of repeating a cycle including 
a 1st period wherein a current having 1st intensity is supplied 
to the light source and a 2nd period wherein a current having 
2nd intensity different from the 1st intensity is supplied to 
the light source and is controlled by the control circuit in the 
1st and 2nd periods according to display information, and the 
gradation characteristic control circuit is also controlled 
according to the display information so as to always have an 
excellent contrast. 
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13 (a) «h^>^ l{i-C^>^l**^*7*r-2>^> 
^-*EK*7n-r#, cn?:i 1 3 (b) CCTfi-rcfcSfc 
h^>X lfir^>^ r 2*CD^W4>"5J^'C^^o C<0*§ 50 
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£\ mh&mmcj;*)^* FODffittitc*. ccro 

[0 07 91014^ «f B 12^And = 0. 2 8 u 

(a) K^OftfiS^aoKffiB**-*. £/c. Cft 
K^Sft*#*U-* h 1 0(0*4110*01 4 (b) 

m4»^a^JK:2^x2<Dft-4*EaL//c-^^ F^-Y 

[0 0 8 0] <HJ§W3>c(DllI«r«, a&S^tc 

[0 0 8 1 ] ±M<D<k5tC, *fi«S»KCC*JCi-CCR 

[0082] «a»?^fi©a7j^«tc*f or, 

L,rtft?g-r H 1 7 teif >f F ^ FSO*HOWf»0 
8§0^g^Lri^ 0 2 0«7Sa^^g**^/c53: 
Cft^ig^ft^r- U fcTS? 3 >«»*3^6ift«»»»E 

E«cjeDfcKift«E«:fflft-rSH*iaK"C*0, 2 1« 

SfncDJWPA (^*T^PJ) 4±E»2©JHBI (^2^S^r 

[0083] _blE<Dct ll^-^CDgj ^ OtSfSS^: 
coil i SfiM < . S6 # (D'pti i ^ »^{ J**T 
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r 1 p%j^r*H^ 

8:5 0«a±it4, c . . ... r- : \ : :s-^:> 
[0 08 4 ] * 4 v #fflpm&2 5 0-«i l 8 

cc^bittwr^o lis B^-f Vf >^fflaB 2-5 q 
M**ir*$ D v H*a>5 p iis^flW.loata) * 1 

0. 5 2W.3a? l/-A0t^f-^ (Data) ff-Zft 
^Sp^eH^fflLfc^^r-A©*^^-* (Dat 
a' ) ^ttJ&T £ . 
5 3tt^ jrifcBWS 2<Dmhi.lWm^ ( 1.7 U 
-A#) »iC# 6 a.**»t^«# B L S8B Ujft 
©BS^KSrap sM»1JWHpw (p s 
Rtf p w<D*&«HsyncCD ljaMB^A & ^R?T^ <b "T 

*> 5 i jiiaarafflfi 

w^ps p wi $ci b^^jera^B l 4&s*r 

tt, ^7 U-J^commf- Z (Oata) i^- ^^SPS 
0^6^*ffi^/cfr7 If— A©jftf«f f ^r i * (Data') £ 

[00.85] ^M«l|^5 3 tB %it f - _*ltlW5 2. s 

©»ra«<D»if^ is i mmvmtemm p 

s i tmpyms p W^iase-r*. PS? u-aw 

&^—&<Dm£ia l m < m&mte&^t mm v . — jew 

±<D £ 5 fcfltefcT £ X * f > 4/*U8PElf8 2 5 <t 0 £ 
To 019 (a) &7~*tiffi»s'2K£Zt\M<Dm 



40 
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l>< 1.0 %&± 5 0 ) ( ( a ) t Jtl 

b/c^i (b) ©^S6#«^^0\) 1 ©BLjc i * 
•5. IBIS (c) («&®flb&i^t>t»^r( 1 

£Lh) ©BL-C45.. • .. 

10 [008 6] k^J^^i«ji<.s. ; HKfitcB 1 V If . 

[ 0 0 8 7 ] s tcy muf~^W^3p^wSLyy- 
20 AMiScir. mm^^Mr^^h^^^ 

[0088 ] «^WLfc^/<r?*>^®iaK.? 5r 
tt v 7 s - * ^WSI! 5 0 i 1/ T 7 W - A x"4 ;J.*S v fEa 



0 ±IE<D «fc 5 &^^^r CD j^T*.-* «r 1 7 If... 

fit/, fl«*ff5H*©»»», W»pK^«; 
§2 1 (a) 

U-«fC^0/c^^b, 02 1(b) tt^ a* 



»*S^4H2 1 (a) ©» 



50 — ^ofiJ^i^^J:^^^^ 
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1 0 2 4B^, SB7 6 8®f©^7 8 
6 4 3 2Bigr£>*U£. €-CD 1 0%CD7 8 6 4 3SiSs<fc 
&£) ^H^cD^^^C^L/^J^^^^^o — fS 
43*^^002 1(b) — ©DW&©#-f> h& 

(7864 3S^) «rHBRtC«*««*A»*a2»J: 

[0 089] iS^<D^-V^;U:3>fc*^~£&^> F 
^V^rAiSfflOtC^OS (Operating System) # 

2 1(b) <D^W^>f>hCD^^W3a)i&^o 
[0 09 0] 5 6(C3E£fcttIB^*?T 5fc«b«CB. * 

i;t\ Mii{§ra^ltfcSi> 0 chtJfflts 20 

fc&cD:* 9 * > ^SflffllBiB 2 5 <E>— #J£0 2 2 tC^R L 

[0 09 1 ] ft^ffi«(««ftO«iA(C^*ll/ (09***0 
2 3K^T£5fc4ocDMi^c#SflK <!:©««{c«&ffl 

*k 01 8rgiB9L/cllK<bi^«rab^c ^-^ifcftSSP 

5 2"C«. U-AcDft^f'--* (Data) i-r-^te 
*W5 03^6S*HJLfc«r^U-A©«^?-^ (Dat 
a') £31^ 1®^ (Dotck© 1 ^n* ^fcl^JHiLTl* 

xwmtmim&tiiJj'rz* *-F¥0j£«5 5a\ 02 

3tc^f i:^kim^Bra5^4ocD^tc^, 

yaowavm&s 3 -era, F<t-^K$e^ % mi 
nn ©»*&bsih pswsi »§rj<DB$pa p w sjaje-r 

£ e «±(DJ:^ic«^^x^^^>^J®iIlK2 5^: 
<J;9^3n£3^;£*TfI^B L<DZ A ^ >im<D-m 
*H2 4JCm-r. 02 7 (a) 3 4 CC^T^SH U 40 

SS^OiflKLfe*'- FY 1 ©B$<3WfeiH**r«#B 

[0 092] (5TFig«tt:, 02 7 ( b ) « JH 2 O^ItSM 
«Y2#*r-F©»^ 02 7 (c) \tmZ<OWr3%& 
Y3#*-FG>»^ 02 7 (d) «SB4<D3i?n««Y 50 
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[ 0 0 9 3 ] <J«C. fg B ^^gC0*^^CC»L.r, 
4. 02 5 tti[TM©3feffi©$iJfSI@IlffiG>^£** L 

£2 itt»^om36*J8«:»L-ctt4^ffl*3h-ri* 

mytmrn-c & 0,25 «±ib0 i omm LWin) £ 
cox * * > ywanaK 2 5 kb 2 6 fcm-?ffif& 

[0094] igTffl©36K*4*0>a3e<T8 r«J&L>/c 
fc£>* a^Mi^^:0 2 3tC*L/c^F<bfSI«|iC4oCDMi^ 

-^Jt^S55 2"C«, S^W-A©^? 1 -* (Data) 

i^-* &8»§B 5 0* L tern y u - ACD^^ 

(Data 1 ) ^i^liS (Dotck<D 1 ^ ^CCI^^ 
tt. H2 3CC»TJ:5K*SMBllt4ocD«ijlK:dW, 

2otLh*}gmLrfc^. 2ofet±^|g^-r^ 
6RHft < . fTIB^- F«3E»5 5 «fc 0 ffi^t^S^ 

[0095] ^^^l/XMW5 S^:- F«# 

fflM<DH^^ffl ( p s 1 - p s 4 ) BiZfm 1 Wrao55Pa 
( P wl-pw4) 5rS^"rSo ^c^;UX^SgP5 4 

hSP5 10IU^7^>*^> h^Wi 
jWXfflm&&5 3<Dffi^T^>P sl-ps 4^pwl 

- P w4<ttcj:o ytrngJim^ bli-bl4 

•fc0ft«3tl«*ait^tfT«#BL 1-BL4(D^^2 > 
^0CD— 0a^0 2 7 CC^-To 0 2 7 ( a ) »ltnS%^* 

FftlU) S^OBL 1 ^BL4£7jVTo F 
0. ««Y l«:^C^T^CCD^i|gY10^f r -^OS 



I 
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(ommfchzjzsu:. siwrio»riP s is^ 

1 «ra©B*ra p w 1 £S5£U M^TI^BL 1 

w 2 ^l B L 2 U v ««Y 3 (C^l > r » C <D 

n 6 5 , 3n/4$gO 
3RC;pw3§^lBL3^l, M«Y4«Ctel> 

oft^t^©^ p.. 

s 4Mp w4 *aSlB L4 S ? 12.7-. 

( b j tt»®«^m^«isSY i ~cmiig>^m& 

FY 1 ) ©B L 1 r~B L4*^T- MY1 ©SfrlliilTn 
^fttHSfcftji cn^<Di^Y 2-Y 4 20 

y i ^ikia^x^^^m^n s - r^* * * «« 

^wi#iB) "fe»2^H«ciaJ:9«:i ^ 1 MB©- 
HJftWJp's 1 ,-vp s 4#tfffU .ffPB©W?IBp w 1 - p v 
w4*|ilDfl{CSSU itepf^BLl-BL4?: 

y i tmrnx 2x?^^j*r 1 * y 2 > ©b! 
it&mztcto, c<Dm^kLx^^(DM^M^f^ 30 

i,\ Ctl«>KDM^Y3, Y4>^Y1/Y2^TO 
(CC-Ctt, Yl iY2©IH^©f*atK 

r KM Y 1 ©iS^? r- * ©#* i&*#»7 Ltcm& 

(m^momk^mmp^n^htj:^^,. n /4 * 

p s 1 SCfp w 1 «tSU 36«^ff«%B L 1 

U g«Y2 ^fel^-riiCOgliSY 2<D^^— *©». 

6&sb$k^ 2 n/ 4*mpm^^<Dmi&&w. 40 

2©WHICCtt4i5K:. ps2SO J pw2€i^lBL 
2*£SfcU ««Y 3 fci^WY^ B««Y2 (b^BI 

©BM&BSIB) fc»2 0JWHI«:a*J:5"«:, ps3.ps 
4S^pw3, pw4*fB£>BL3, BL4*&8't 
£ 0 S6CCS2 7 (d) (JlftlW«iYl £M 
^Y3t^t^ (*r- KY I , Y3 ) ©BL 1 ?~B L 
4 ^,tTo ««Y 1 StfY 3 9ttHS*9*3fi<fc*BI& 
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WY<Dm&Y2 .«««Y 1 {CEIWS-tt. $fcffl«Y4 tt 
mV 3 .^1^103*. fPB©^T*«ai4tf ;*>.. ;- 
«« Y .1 Y 2 (C * r Y 1 O^^r- Z <DW- 

6a^tC; n/4*@Off^20§3*&B#ffl) tC^2 
<DWfigKft£J:5ti:. psL ps2Sp f pwh;P.w 
2*^\v^^CTM#BL 1> BL.2**^U jft. 
iY3; ®^Y 4 4 CCfeC^r «M«Y 3 ©^^T* £9* 

&ft«J9CC« .3 n / 4 * B f^#^9ra ^*^ffl ) 
2(DW^45<J:^^ p-S;3^p : s4Mp^3s p 

w4^ailBL3, BL4££/£-f£o ^ 

1 0 0-96 ] % 02 7 tCttH^CD^r. H^fe*^. 

m l 9 1? ^/c<k ^ra»^ifOJ^«:fe 9M • 
i»^ri; (p s l^p s 4) ; 8:Df .l »l 
m<0^S ( p w L.Vp w4> *^L/r4>fnJ€»F4S«a^ 

[0 097 ] kKXS^mbttaHM 

[pp.98] ^3fe<D3fc®^^^ m»m^pm^j> 

mS^WBgptS® lie J: oj- ±^jl MBB (^TW 
IS). i±iB»2.W!HI. <|(F2^t0mAir*»** 

UrA^ r^jCft^o 5 3B y . 5 7^W*r^«% 

tctew ^ra^raj&^fflp s 1 wrab^ra p 

w*i^T4/^iUXW^T*0"l 5 4«^>#? V 
3 <DWl1r Z P s RZf P w i K <fc 0 3HR**T«# BL* 
2 5 cc J: 0 *J«S ti S3WW*T«#B L© ^ ^ ^ > ^ 
[0 0 9 9] 129 (a) ««^«K«H1«5 6 tCcfcS 
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mjSttm^B L-C* 0 , PS ( b ) ttiBffi©¥*&«K*i 

cpraiL/ci#^<3!)BL-e^>0, BB(c) 

fit* (ffgtO BL-C&&. ft, «5%«K3WBl>* 

ta^n^/ca?), p^si^r^o fee, *$ij@iiPiKr«^ 

*»fit»«fi^SS5 7«rRW*Cir, *M©MS*3feS 

[oioo] */c, aaa^KKfcasr *ffi«cc<fc io 
moo* - * -mftm^*AZ)?*> >«» 

? hAfl^SBMJSS^A*. DVD^l/>ft-ffil(De 
SA^K f U ^ffliOT A*/i i'^* 5 B C<Dtc 

war*. ^*i«^«%iat«e 3», a**«*b«» 30 
h^t^o ft, cft6ttBa&Hffi3*i*£Lfc*» 

[0 10 1] <S8S6W4>c<OHS6ffiirtt. SbH^S^ 

7 s - 4? onm$f^KU cc*fts l r ?f 9 ^> * ? a tc w 0 r 

SMUTS, ft*. *30fc«li»9B#3W, 2HB*c*<Dj»* 
*ttBT £ /t&K 8 *TSTSS'* ^ h ISST FT*: 

[0 1 0 2] S3 1 »*«?8CCj:&jSfia**^*-^ 

[0 1 0 3 ] 03 1 tcfc^r* ndttffl^e^-;k 

3i02{«KSI8ttW®S« < T C O N 4 ffr 

TK 3103tt-f 3104«^- bmy^v b 50 
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^r-^ (feTF. y-hFPCifSrT) . 3105ttFW 
>«7 7 ? h^r-^U (J£TF\ FW>FPC£fk 

3108te^ > T/ffiJBEflB^ - * ^1". 

[0104]S3 l KSW <fc 5 TCONSfi 310 
2, 4Zs*-ZWSL 31D7t4*» j e5'A--A' 3101CDW® 

CONlfi 3102«l«^*r-So TCONSfi 3M2tt8Mft 
FlW >F PC 3105£:ftLT^II^A-rt' 3101 

fcgMMS^ao*. > -f -f > ?m^*ttt!?Zo mmtc. 

J>^-2tr-7)l 3106£/rLT^W"*-2£ffi 3103 

*«HBIL, ^>^ffi)Efl0^-^ 3107<£ 9 g^ST 2><B 

SS6«'7>^(gJE(II^-^l' 3108^^-reo ft*5. * 
Wt? » 5 > ^SiSHre ^ * - ;p Wffi k: ^?Bgt S fiT 

[0105] i 3 2 ti* ^K{C <fc 4$ S^^^ ^ - ^ 

imtcfgfcfz T C O NS«<D«*BS*»i5®-C * & . 

[01061032 Kl*Jl>"C. 320UifiSiE^«lf s t ? ^ 
^^ft-^A* =3 * 2 3?SP («T, e^fi#A* ^ * * 

£§B<!:**-r> . 3202«eyfef r -^^ mmsMm^T 

TL) LSI K 3203ttFPGAWMf r -*we=i*^ 
32046iFPGAiiaf r -^a!SROM. 3205t2ttA 
^;UN0FPGA«>1/<BLS K 3206{iFPGA 
(fel<»LSI) 3205©«rft*-F»5eSW % 3207» 
7 3208$i^SS, 3209tt»SIWEiWfflWi 

32105* y- hfl^^^^^, 32UiJF 
l"(>m^m^*22* 3212« 

32l3teefcf&f r -*^& (TTL-®iEil!l) LS 
I 2 , 32i4«<gmE^«Jr r ^ ^ iU8WR«-^ m?i^*t>Z 

m (feiT, 8MR^ttt^=i^^^apiiarr) . 321^ d 

32i7(i^ag[eIKgP ; SrS^^*r« 

[0107] sr, v^^A^e^ffi^ffMSb^^^^ 

IWfefs^*^««#A*3*^^SB 320i«:A*T^o 

TTL) LSI 1 3202fiCj:0TTL«SC<O8WWl^K: 

^■r^>o sanaoKM^B fpga4kbls.i 

3205CCA*"r*. CC-CFPGA««WfK:B, ^F 

3203^CTFPGA 

iif-^gSROM 3204«:ia3eor*5Cifc(ftattWi 

etttrafiFKlifiaFPGA 3205«:il^iAtyo LS 
UStSB$CC«LSI 32Q5ia l Z^it>Mtm®$8&ftM$ ft 

fTiaFPGASWlf r -*K3E=i*^* 320 
3&C>\ F PGAilf-^i^ROM 204«^FS<tft 
* («T, ^JS^-C«LS I ^MfcSW^) n I5S2 

LS I 205<DWr^S«aftB«ttff^-FSSSW 320 

SDSBSteJ: 0 ©iW-T^o SulBL S I 3205«ngPJC7 b 



.1 
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y 3207*JBV* * C i-CAffl**RI3tBtt8WWfiffl*^I 
ttl&fiS. 32084c *£I4S ? P ? * frfllflTT 5 C £ fc nj 

-So cow^j iuibl s i ..3205*6 (pmitfUAa-. f 
uj>m^m?*? z .32ii*^i/ raufci?*.^ 3101&0 

Mf^ffi?*** 32K*^trjRS^"*^ 3ioitca^ 

-r So c ©fs, isle f u a >m^m^ im&ft 

E», 3*V1tfflpKVJ8f ; 3212JC* OlKtSd'-. ^2© 

(JfBL S L 3205*0 **»?-**- 
8ft»7f r $^ (TTL^ig«jaEMS6) LS I 2 3213 
fc * "4r«»ru : RMt^illA.?^ #2? 3214^/hL 20 

\m&-C$>Za S5I3LSI 3205ttD/A=i>'< 

3215**191 U D/A3>^-j» 3215CDffl**^ 

g§ 32i7tt#TCON*K l02rt^#p^*p^EO 
4fttffl>, — W<t lt+ 5 VOIIEE^A^ £ l> ; DC 
-DC:3»<-#iC*0, -4V, + 2. 5 V - + 3 . 
3 V, +5V, +15V, +2 0V©«BfBIt^S 30 

[01081033 tt**W(c «t 5T CO NSKKiiK- 

tsls i (Drt^swreft^r**.""' ■ 

[01093033 fclsl<>X^ 33Qm{&MBM&fi?2 ■ 

iHMWW. 3302ttii*ifl^&?- ^gafe (ffimg^Bi-^ 
TTL) LSI 1 3202K:* 0 T T LffM^^l/Zc^ 

3303«HWE7 r ^*^!*«M^*frKL 

si 3205rtSB©s!H^-/ ^>#^fe*r£#-f 

SUSP, 304fcJ:fifB * 5 > ^WSBfSB- 3303* OB^StiS . 

R % G, B8Mfe^~£, 3305liBl5<tnB#^ !5 40 

mis 3303*0 m^snsLsjrtgpo^g^^ 5 >^ 

ft-5f, 3306&R, G, -Bl^f--*J:pI?WfT.*** 
J^HSHW 3306*0W;fr£ft£SS@L7 :r -£. 33086^13 

SfS^-^ 3307%A*l/"CaIBffi*<DjWS^^®%^ 

ffift! 3308*0 titfj£tl%> M&frft T-Z. 3 310tt Wl IB 
R. G s B 3304, HftjMS? 8 — # 3309£A 

35 . 3 311&BU lfi#T*£ * -/ > F pgSH^JffllSB 3 310* 0 50 
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SftStfc&KfB!?*— 3312«BUl37 U-A^^'J 320 
^KW^^ A ^ 3313«HflB7 
A^*'J«lt»W 3312«:*?)Sliai§nS7U-A^^V 
• ^>* — ^ 3314«l5TiB>'U'-A^^i; 3 

207* e>R^W A y y V - F 33H 

5«MIBm*FgiS^r^ ■33HR0f-i;7V-AX*y * 9 

- F * 3314(Z)i:k^^6C^oir flulfim^)^IS^-- v 

^ 33H©ffliEffl%»JfS'r-5^-/lTr F^^ ^SIJ®^ 3 
3i6«mif B^ .r y ^ - F 9 A 3315* 0 5 ti& Mr 

iEf^oaj^l^^-^v 33i^friBfflIES©ffl^l^7f:e 

- % 3316* «9 ^mwrn-vm s.prc 

S5; 33isteiiuf 3 F R C 3317* 9 mil £ ft £ S<K J 

RBBas^r^^^ 3319^^^^;^ 3iqort© F^ ' 
Art- I C ^a^llgtt^SfcAO h:^^^- v^>*&. 

7 xr-X$UaigBc 3320*«*fB:F^>*- • A^^r^ ^ 
-*Wm& 3319* K> ttfcft ^ tl5 F F^'-f.^rriWP : 

%m%£ 33i&tOJB*Sli*:F.M.> F9-fyfrW»fB 

3322« BOl 3?^r - ^ ^» ( T T L— fimE^ftj ) . 
LS I 2 3213*Offl^^tiaffiSBE^a6i^^v 332 

S3*©iai*r.s^ ^9^>weiiHWit 3324#ihd< 

W^S^^- ^ 3309S^ V . BWB LSI rtspcpsw 

^?>/ S > ^ffl-^ 3305^^* tC/t ^ ^ ^ ^ F <Di^*T, # 
^JtTttra^SOtSTSy U > ^SlfHW. 3325KBj|fi/^^r 

^Avm^3sm^ 323*5 tH*sti*^*^-^^* 
9^ >Cl£Bft s ,3 326^mib^ y > ^ soapsp 3324*0 

tHA5nSA> P ? A >! P NZQ F F ft-^. 3327«I51B 

d/A3>/^$ ^ 3215*0 a^^nsr^o^ • ^» 
^^-r h n%B#7- 328{iWia >^ - ^$J©^ ^ * ^ 

to l-i 0 ] i ^7fiiEi»f 3301 

i&TTL ^s^i^L7c?^> frm&m^ 3302^ ^ 

^ > y$ijilgp 3303K: A^J ? ti, JIp@l£ $ ti/t R , 

G, B&&^2 304S^ X S i! 3205rt£fJE>gi»£ 

^ss^^i>y«-^ 33Q5*to^-r^o ta^^nft: 

iafBR; g! BWRf- ^ : 3304«»ttf r - ^i^SWai 

SP 3306RC* »T^^ ^ > F ^ISStJWaJ 3310^CA^T 

So JfS^.-^^MfflJgP 33perC{2A* 3 n/cfriB - : , 

R, G, Bm&T-Z 3304*0 33p7«£j$ 
3308CCA*3tl v C Ctli 1 7 W-A^iWS^-r^ : 

Sraswufcas^^f-* 33o?^aa^-rSo j^s^ 

7 s - £ 33094* ^E»f > h PgpSOW 3310R^, 

^ v ^ ^ -r UBiifiWSBiau 3323K:ai**rs 0 hv^^a 

Vmy^MW^ 3323r«. COSK^^ffffi* 0 V u- 
AS<Dl*»7 r -^cD5(#®^*iJ»fl/> WfiFtt«**»*ft: 

feO^^iU* ^9 HH*«^ 325^ttJ^-rS e 

CCOpTfeff-^ 3325fcfcD/An>^-£ 32i5«:A^^n 
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tt05*znj>#ffl®& 3324#SX9&ArC* 1 ^ U-A 

hON/OFFSf 3326<h BUfB -fWt->M 
Sln***^ 3216(CW*T^o iuK *«ffll:3 
**£SiS 32l6^6««afST^P^* KvitvA YM% 
M# 3327Rtf. '*i>99<t hON/OFFf^ 3326* 

SMft^-^r^yitt, mifBRs G. BBWRf*— £ 3304& 

33io«cA*T4. ft*#-r>hHW*0fBttf33iorBI5 

«9MM 33i2*^ur«rE7U-A^*y 3207^ 

U-A-rf*y * -f>2-:7:c-*fs^ 3313 £ Ltf^ 20 

ii^n-So fwa^v— A-**y 3207fcfia*sti/cHin 
7u-^*y • y — f-?*— * 33i4<tor 
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- Ft*-* 33l4iC*f L 1 7 u-A|£<D|JglS-r-££& 

fiofa*-^-F^^^SiIW» 33ivc«, cn^R 

a-rs^u-AiiBoPBii^-*©****^^. col 

A3£ti>. fnEffl^PBH'?-* 33ll&C#l/*iIE£fT5o 

cntci^tH^sn/cffliE^cDa^Bp^-* 33^ 

FRCW8S 33i7tcA^^ti^ e FRCW8PWr», 
ftfT 5fc&©«MEW*^~# 33is*^i5WS. ii 

©WW** 8 -* 3318K* |«E***-f *>yft# 33 
OSi^fCF^^^-- -0 5r-7*-^WISPW 3319$C 

AA3*i» y-F F*-f^HMM» 332dS^ FU 

>f > F 5 ^ 'l-tHfflfS-% 3321&C^ft1£, fJiay- hM 
*%m^* J ?% 32iaRO\ Fl/Oifffl^^^^ 3211 
^L/TBJKiRS^^*^ 3ioifctti;&3*i5. i? 

lefiffiiKS*^^-* 3318^2<D^iC"CE^L s 
I 3205j:OH5^3n. WE****-*** (TTL-» 
ffiWEMtt) LS I 2 3213*^OT{6«ES»EfeflMI 
^- 3322i Lta^^ti^ 0 CCt, HSIBH3 WLfrCt 

[0111] 

[an 



1 



SW NO. 


« m 


StiUHt 




1 


Pfft|0*Ott/OFFft£ 


1 «ON, 0-OFF 


SW1 


2 




l=ON. 0=OFF 




3 


PRC O N/OFFStS 


1 =OIM» 0=OFF 




4 




| 0— ON. 1 —OFF 




1 






SW2 


2 
3 
4 






SW3 


1 

2 
3 
4 




4umi9i Skipar TFTA'^Jt 



[0112] g|l«fufBSM1^-- FRIES W 3206ici:& 
ttHB3 3«C*-TLS I 3205fci§i8-r*£««fBR5£ 

33 2 3, ^w^F^^^JW 3315, FRC 
ffi®$5 3317, 7V>#ffl®& 3324^&I<DW^/M2& 

Re* im^y>^wm 3324^^01^1^-^^ 

^iOiBBOJWRS. 0D< ddflHO 1 7 U- Artec 



*WStt«H3ERDf, «E*-^-F^-f^W!BW 331 
RSKo^T^LfcfcGre**. CCDcfc^CCBilBLS I 

[0113] 
»21 



31 
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: rill: 


!t=j *^ *a 




* R[7:0] 




YO+A0- 




r G[7:0] 




yi+Ai- 




B[7:0] 




Y2+/Y2- 




DTMG 




Y3+/Y3- 




J VSYNC 




aK+/ci-K- 


— - ■ .~ - 


, r HSYHC 






A .-'*" - * 



[01 1 4 ] il 2 «:SfffiR«f-^P (®HBEM! 
TTLj.LS.I 1 3202RCf, Wf-^p (TTL 

->©he^»o ls.i 2 ; - 3213CD Am* mm±mzm : 

To eft«^d?^ (fiS^tt^TTL) LSI 1 2 
02-C^A*^LVDS^»fl^ HtttfTTLRtif" 
BWft^-^ft (TTLHSSEHKO LS I 
2 3213-CK^-cDMi^So TTLSySft#«R. G, 

BBB«#r«WJ^«. LVDSR»«#tt5»©ffi«E 

[0 115] H3 4^iK*2CC^Ufcm#ft««:atT 

[01161034 tcfc^r. ^ P ^tt*ftc— 
A* # a v V (cuaro £ H O "C* *. - ^<D{fe^<D®^E: 

^ttM-^CYOf AO-^Y3+A3-)«ttffaA^J^ p ? >7 (CLKI 

lflJBj»*7««-C«»U TTLRM#BR; G, 

b^&8 tr ? h. v .»tt«5«!H«#v. mmmmm^R^, 

(i£mjEMtt-TTL) LSI 1 ^diUttt! T I. 

W SN75LVDS84"- , ThindST' THC63LVDF84" U 

pJ*rc&*K Rftf 8 -*** (TTL-HBWEaitt) L 

S I 2 3213<fcOT«EIC<* T 1ST SN75LVDS83" , T 
hi neST THC63LVDF83" ft £*#ffiMaJt£r £> £ 0 
[0 1 171H3 5 tC|jfB7 U-A-rf^'J 320710$ t 

tt^XGAt^^i Lffii^r 1 6Mb*f h n a n <pSD_ 
R A M^fflC ^Ci ^ Pltlr * & G 1 BMtf? hAOS 
D _ R AM<Dffl&\ii 5 1 2 k x l 6 b i t x 2>0* 

t#>& 0 seotf'r^^igiJi 6 b i.triifc*^ 

R k G, B§8b i t <D24b i t«#b/ci^' « 
& a R, G, B^5-6-5b i t©16b i iW&t 
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30 



40 



S. P^T KU^ - 5?&El&4*># - -feU^ F*tf 9 
ACTV, »J-K4L<» 5V^"*RJ&r S -* READ. 
/WR I TOJIBCcn^^ P*4JsS-rSv TK^rtaJSifci ^ 

V, U - F h b <Wtt > l^^- R EAD^WR 
I T, T F ^ X "CiMJR ? n Zrt >^cch' h * * - ism 
.,^T^PRE<DjlBK:nv> F^S^^o F 
lib A h 0 < f ; - FCD^-rt/-^-^ • h ^a* 
Mt^WB S T/R B S Tl ^tO^O^O^'Jft 

p al Lvi es»w$c 

[0 118] , , ' 

' " 3 .... : 





mmvm •■ 


ai : 




CL2 




STH 




U 




FUI 




CL3 





50 



[0 1 19] *3(CgJiay-F F^^VfWMI^.332 

a .FU^>F^<^HWIMt» 332i<Dft^-HK*^ 
"To. g- h F5 332pi bt^ K^- 

^IRO i^^fi^(FLM)SO\ f 5 - h ^ P 7 ^ (CL 
3), F1W >F?^^-S0t8M^32l<!S:6r, f 8 -'*, s 
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[0 120] 



CIS) 

* * [^4] 

4 
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as 






*{* 






tDATA 


5 


TPKS 




STWf<W 


tSTH 


5 


TPtO 




KW>ffi*J*f5>9* 


tCLT 


1040 


7P1C 




CL1/OlA« 


tctiw 


80 


TPJC 






tu 


8 


TPJC 




FLMtVM 


tF 




TPJC 






tGC 


S49.857.767.063 


TPJO 


1 Aji.4-2u«.5^ui 



[0121] 3!4&t>\ H3 6te8Ji2*3CC?SO:teF'5 
*7jrTp §^>^-^^-Xft-^^ LS I 3205F*gg& 

[0122] 
W5] 



^ [0123] ^SCCfJfE^^^ 

3325ttD/A^ a« MSP * U v * (DACLKX D/A 

>^^— ^A^^^^^^^(CACATA)?:WT^ 0 C<DtS 
ffi«C-&aO^:D/A3>^-5ftUr«^«, ADS 300 (T 

[0 12 4] 
[^6] 







DAO.K 


D/A3wr-*$!flOTrf 


DACSN 




DAQftTA 





20 



^6 









D[153-0C14] 


D ent c«td 




D[l3]-0[12] 


Mode set 




D[n]-0[04] 


Set data 


7lr-AM*T 


D[O3]-D[0O] 


D ent oar* 





[0125] 3I6&0\ a 3 7 &CtulSAD53O0 (T^a^ 

mm* A % > ^tt^CD— M^tTo d/a:3>^-£A^ 
^^;l/7 ? -^CcymTA)«^J{c3S5ML', 5fe9l2tr^ F 

(D[15]-D[14])«>R£ V 3^< 2fcT? F CD[13]-D[12]Xi^ 
-FSS. ^< 8Xv hCD[H]-D[04]D«^-^. MZ> 
4t'7h (D[03]-D[00])&^^£;gl&-r 5 0 CCt, (D 

[13]-D[i2])©*- FBJ6B-^-^HIrft©lBe"C** 

"allO". 8t^y F(D[H]-D[04])(Z>f r '-^«i5IS 40 
^-f Hi*fJffllSI53323^6<D'r^^^ • ^**5-f HB 

Ttm^ 325T'&£o 
[0 12 6] i3 l^i37M, ^1^6^ 

[0127] «T> iifffiLS I 205CC»«uyfc*«W© 



[01281138 ^BifBSS-r-^^StOtSmP 3306 
[0 1 2 9 ] M3 8 *C:fel>T, R, G. BUM*?-*** 

hM&^-z (Y) **is-r4»^>seo«^rFa: 
(tti) r*£ 0 

[0130] 

] ■ttf*-* ( Y) =0 .2 9 9XR (0) + 0 . 
58 7XG m) +0.144XB (») 

ch^>- F^^r^ciE?ifc5as-reci«tPiS8^o 

tSDlW&accj:0Cti*l|3H"r*Ci«:Lft:. i38t 
te, R, G, Bj&*&* 8 bf? FOiP^ifJl/WHfcf 8 — 

5. ntr^ h^7ht5Ci"C, 2G>n«<DlSfc»£tt 



(19) 

.. 35 

&) U GfefctS* l b'-; ht4^^^»>7,h. 

b^t>i± z>c± r±^ (Sfc l ) ftatr &Tf3ffl<H#LS£ 

[0 1 3 1] .. ; . : . ... • 

[«2] IWf-*iY)|Tp .2 8 1 XR <*)- + 0 v, 
5 6 3 x G (») + 0 ; . 1 2.5.x B 

•To i3 9m>t, _390i**aH 9tftfflSBffl4»3?TS. . 

IBA*^p^f(»S^. 3902T*i§5E L/fc«^IISE«i© 

* 2 RMtH«^-9 : >.»i 39 

F ^ ? f y 3908«^ £ < 2 #@<P^^^ 20 
f$"T 5SS27*- * * ?f. 3909&I5 D < . 

^, 39Lo\mmmMmmt£P p > a : 3904© # ft. 

£ > £ 3905O* ^ > Kffi* 2 * mffir £2 * m{§ - : 
f£»@K. 3912(20 C.< laiem n P§19fjB8# £ > % 390 
6© # V > h n * mfig-T & n * m{gfg»tu]S§... 3913 . 

xAiznmmmsvs 39130^% n * m-a&srrs n * 

mttftBB. 39iSiB«iei^»p3§ 39i4©ffl#£¥£i*?, 30 

CO 1 3 21 MWfflrasfe^ 3?0L*C:i@®*ffiffl. 

fc* A*F§P^*«ks:SSg 3902«:Aij^M«^»-r ^ 
5 6fgii (8 tT & * 8 #*9K KB* £ *> O 

raw. mBAARH^0au@v 39(K^e>©^^s 

nHttVltlkfflff 39033^ 5€>£P?*K<fc9 *a»IH«« 50 
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3904. ^2 PSBIIM^f^ A 3905SCJ?v Jin 

HP*?>"i 3906 : C§Pgi@^Scof r • 

ffl. A ^r,fr K ^ ^ * 3907.; m 2 *. ' * 

3908S^»; Snfr^;.^ ;I> f S:^^- 
3909-C»S^f r -^ <b UtSftt^ C itSgag© 

3904, ^ 2 ^mfflg* 3905S^. Pg, 
^>^ : 3906©SttJ^*#^ . ; mf^^B^f 3? 
10, 2 *m^#lHl8& i 39lli ntm^fP -39irC 

m» u zmnrnm m^ftsm.^ ^mykn 

^$15 3901^4: ^p^Pa©^ • 
— Jl/.F 7 y-.f 3915T^SS?rA i Cx^tz z. 

EISS; ) 391CV3912S^, 3913^1 ^^hif 

|&3tL!HlSS 39l4tin JKm^a* 3 2 fiM^ 

6 r or>^# i & c K«>&*r&i si v y<Duy t hhm 

[0,13 3 ] H4 0CC|^&3.9i^^^S^ 

Tffl V^^A^M*?: 2 5 ;6 ( 8 fcT^> ) * 
GA ( 1 0 2 4 F v f x 7 6 8 ^^^) i Lf/d®^{CO 
[0134] @ 4 0^*$^T> 

nDtrnq)^^©i i 0 , ^^#^^21 7 : k-AS 
KM$rr ^/c^Sit RXBm-^ (i nVsync)© A A 

l^ntr)^^M^8^^ (e!e : 
men t r00- el emCntr07) > 8, fcf ^ >Kli^r A <Z>±ffi3 tT, 

*r€»o *«t/fc 1 7 urA^aB^iWWtti pai^ 

figft^(inVsync)©^ 5 ^^^"f J^^stt,. 

t&b^^1?«XG AjB^*4fc*l 0 2 4 x 7. 
6 8 = 7 3 6 4 3 2®** t4b^2 0e7 FCD*^> 

[0 1 3 5] 04 1 tcfrjfBll3 9, H40k<fcS3WS^ 

[0 l 3 6 3 114 ltc^-TJ:^^:, »S»^Wt8«: <t 9 

[0 1 3 7 ) 142 tCfufBH4 0 K^LfcA*£««* 
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37 

2 5 6RW (8 h) . #«ffc*8^CCS^O/c:K 
.«3E£0<DJ3J&— Lt, A^^M^S: 2 5 6 PgPI 
(8tf* h) . #f0t&£2 O^ij&Cl^U TfifflS 

[ 0 1 3 8 ] m 4 2 ttfcl >T . §i^©Sgr- 
SHiT £ # * > £ (elerrCntr)&#«^# 2 0 
£/c#>2 0MffiSL(e1emCntr00~eleraCntrl9), TfifflJ 

±ftfflf£S#S»^©i^®«fct* 8tf 9 hfgSI 10 

■) > £©ffi£rJ0&T £ (el emCnt rOO— el emCntr07, el emCn 
trl2— element rl9) 0 cpHKPI© 4 ^S9^««, 8fcf? 

l,tcXV>2 <Dffi£ AWT & (el emCnt rOS^ el enCntrl 

Do -eoftoiwai«:oc*rtt. 0&C^L/c8# 

fflSSK , ffittaRttft^ (i nVsync)CD # -Y^ > ^CjeBr 
-T£(hist00-histl9)o CD«« fctiiif IB 

^«S"C*^/cai>l 024X768=78643 2W 
m. ?tSit>%2 0 tf? ScS. 
[0139] H43«cfiKig4 2(Cj:i»BI»«l«BSI* 

?fo/c*i^<z)jae^^a^*sreaso\ 

[0 14 0] S4 3tCin-TJ:^tC. 8*1304 ltc^L/c 

[0 14 1] 04 4&Cf]fBH4 OM04 2JC5*L;fe:W 
[0142] 04 4CC*$^T\ Sr«#-f > F^XCCJ:* 

[0 14 3] 

[^3] ttWjB»?-- * = (rkinj i (n) - rk 
i n j i (n- 1 ) ) xM/3 2 
rkinj i (n) : ±{4«H§*^ > HBEffl 
rkinji(n-l): TtilfflifrSa*^ > h^Sfil 

fie^T* fufB04 1 {CStBK^f-^SSKStt 50 
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Ut, h S:«ffiT4o fit-pr, l:7U-A|*J 

£ u ^r^ti^F (s*o©#>r > n ) tcit^hs < -r 

[ 0 1 4 4 ] 04 5 KH^B@4 4 ^l//cPglHM^«r 8 
[0 14 5] 450lte A^Wi^- ££>^ ^ ^@PS 1 > 45 

02te"7 v ^0g§ 1 450icDW^i*«-r- ^<DW±ffi 3 tr 

> hfcj:^ 1 t o 8 f^-dHelK. i5035J±{4^lfflfJSf 
U^Aly \>W££\sl>7»Z • -feU^^lHlSS. 4504iiTSP§ 

-H2U^^HB 4504^JRfil^#-r^^ia^ 4 

506«B5fB^[pIK 4505<Da3^*S*iByfB^^^iaSSl 

4501<DWA^^ ^^@ES2 — 5 4508^4511^ffll^TS 
SL./c<B*^*r^^»llffi. 4507«BO^*S@ffi 450 

• -feU^^HK 4504<Dffl^J^^^^IilfS6. 7 45 

i2. 45i3^ffli^rs^L//cifii^»iJS-r^jnff@BS^#^ 

[ 0 1 4 6 ] 04 5 ^C^Tt(Rai@SS«BUie04 4 CC^T 

^^[elK 4504«:«, J|ffi»^^««:*fl£;L3fc*r*#-< 

> h^SfitCrkiniiOO— rkiniiOS)^:®^ Ajgff L/^: 

0])^A^^n^i, PS*T^2ocD5f^>K^>h^ 
fii^jM^U, il^bfc2^<DPgPK*?il#^rB*®7 r - 
3?(rodata[7:0])«rtfl^-r^o A^J^ftf"- * (ri data 
[7 : 0] ) ;L 6 tlX ti> h s tB^F 9 s - ^ ( rodata[ 7 : 



.39 

[ 0 L4 7 ] H.4B CCjwKB 4 3 KflU//cl^BlflIftS* % 

Jifi^SB^t? * « 8 ^mm^mmn on s too-hi 10 

2Bn&j^ § 

[0149] 

[»4 ] ffl^JPiiS^.-r ^ -. ( rk i n j i , ( n) - r k 
i n j i (n - 1 ) ) .xM/8 ",' ', 
r k i n j, i (n) ; ; ±ajffl^#<V,I-tKEllEi 
r k i n j, i. (nr- I ) : qefegjmifr > HWE« 
M : >jjltt^*Ttt3 jfcf , , 

[01 50],..^.,^ f .... > • 20 

t«5]* ffi^li^r>>7 (rkjnj i (n) - rk 
i n inj- U ), xM/3 2*',. " ; , ^ 
r k i, n j i ^ ( n ), ; : 'Ifi Wf^^ hafef" . 
r k i n j V { (nf 1 ) .: Tfiwtt^^.^ hS^tt, 

M" : A^BW^T * jS? * ^F • ! * V JJ v;^ 

S6p xl m SB A 3 V^Jjtt^.^-T ^ 

t*$>h«hist00 v ±&P^^*n«histl9X : ^ i D b U 30 

Crkinji00-ridnii04)^. "O^KBlti. PIS 
4<l<Z>Jf^Jj<^ > V (rldniil7-rkinii20)^: " 2 5 5 B 40 

m" ccia«r*r c ©*^i^'itow*cc.<*: bi*«p' 
«o^«<^ttt^^aifRt)b »b <pbw« . 

^©^-/^s y ^u>"^*^'^fc©KJ!ioi, frfepi4 
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[0 1 5 f ] S^ic v cfc S .^t' * 5 •^>^>H5 > -! 

(rki n.ii 09-rkini 112) ^ T , Tfi. 4;$BH««C. ... 

8 Bn^Nffi«(caffi L'r (04 6 V»Crki 

ni i 04-rki nji 17) ) 0 . • t , . ■ ^-^V&j : 
[ 0 : 1 5 2 J «Jt, Suf B0^6 ^ 0/cBS|W*^? . 

[0153 ] w H4,7 «S3fBS 4.6 jC^U/cBjap««r2 

[015 4^ 470^iA^«*f- *<d* y fW^ 1 - .57 

02^ ^ ^liffi 1 * 47^ 

• -fe u if ^ i703tt}^^.^ i o^^t: 6 3 

to li>T*HKv, 4706«|?I (3 <MfeVo©^(c^ 

S aimWi<0*>% lotjijfct5 3t o i €u^^ia 

4707« BUlB±fiPgpfflJ .3 Jt O a 1 -fe U ^ ^ 4705 

ffi*sm<b#ia^% ^isss i ' 47ln©ffi^-?^ . . 

4709ttittE 2 ^©.^ 

iiitR^S 2 t pi ¥ ^[pISS v 4n<»3tj^K2 t o 1 

-k u ^ £ 08S 4709© tii^ <t , ^lai^ffi^ffis t O 1 

•fe U ^ .470^{UAO ^ ^"lilSS 7^9 4716-47 

[0155)047 S!lf»iaH«BraaBI 4 5 teTjVT 
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41 

mobbm mess 4 6 tc^-r &$rm# a > v n<oA 

HftffiU^X* • -feU^lHl&S 4703&C^ T&Pglfflid 

^«*TO^»jSL^*rlB#-f > naflSfacrkiniioo 

£, ^-r*2o<DSrim*-/>h^ffl^3l^L. SIR 
L//c 2 oCDFg^ra*?H#L riMRf 5 - * (rodata[7 :0]) 

*> C £ * *J#fc£ L T I >6c 
[0 15 6]^CC, l9EH33CC*Ufc^*^ ■ /<* 
hlS^cM^ 3325iRtf. h ON/OF 

F«# 332^iJ©«:J:4SS*0®S^, flflitK*ttSM 

[0157] @4 8ttfjia>f>^-2«« 

^^tti(o-wr^a 0 A*iirmE^ov-3. 20 

Vfl*rtv&9A hOON/OF F{Cjfj6LtC»4fc», 

MR'*? 99^ FlB5ftWSJSB3323a>6 

©f^*^ • 7 M^ff^f 3325£f?iafl5 , 

-* 3215CC^;t&C£T, D/A3>;<-* 3215rfP6 30 
ffi^Sn^T^Oy • /<* *9-f 3327tC<t 

[0158] H4 9«:BJR><* 9^A hPI3fc*MSSP 332 

a»*#twai©-«*m-r. *«r«w(6WW£. ^y 

[0 15 9] i4 9m Mt^^U-A^ff- 
*tJ«rait»tS«ffl*W» 3308fr6©S?g#3i? r ~ 40 

coi60] — mc&¥fM^mxmm*Wx<? 

>>7 - ^;l/XfJ§^/J>3<-r^C£-C, BHr»8MR£«c4C 
£^SaWK:tt«6Cft4fe©"C&S. ffi-a-C. 
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3270D«EU'<ju«:W< ir, *?9*yA HcSff &m 

±o^n««-r«c £tcj:-5ttHatt3s**«#^-sfc 

»K:/y>*ft!l1»*f7 5. i4 9m SSBffiGTFH 
ffi35#{C|&«*^*>i* 1 ? U-A6D«*CC^y 

ri7U-AiKSfl»«"a M <!:^ 171/- 
AC0»^Cc^y ON "b" £bfc 

BRO^y V*^^— fwittt "b : a" £&*). C 
<DJ*«B5££T4. *BW«cBWEH3 3©7 p y>irlW 

sm^^v^m-^ 33os^ffli^r©i®i'r4o hgrgv< 

<^<c0 (»cc % »S^W«lta7 :r -^^Bic^|fe£«KL 

[0161] 05OtCluiaa4 9Kl^*r— 
jSfS^*ftffi^-^KiS8fc»^<D— W«r*-r o @5 
0{C*5l^T^S^^af r -^£UTt^ I?^S4 1tC 

g£LrXGA(1024 X 768)£L/cii^?r^'ro CO* 

i7u-A^>mmtn^ («e> ttca. 

[0162] 

[^6 ] 1 7 U-AMlB^S[= 1024 F^X768 
7-/>=786432=C0000h 

1*4. ±ffi8 tf^ h«l 6Jiar "C0h" 1 

0iit5rr« "i 9 2" i&s. ^t, ^kis^fuu 

yt|R(DSffl«^?J<>f>h»[W2 4#-<>h£aS. * 
05r{ia5 0fc^T£5lC^4*£^£LT. e, 

f, fir, h <D§P£ii^i£(128-159. 160-191. 192-223, 
224-255PtH)0#^>htttf«n«tl. 4 8. 4 0, 3 

2, 2 4#A> KOl»"Th*J:0**0»d«:ll!4<r>8* 
4&£WiU ±E«>F©»^«:* , t:Wl»tt«£flK-r* 

[0 1 6 3 ] 05 1 JCSufa^5 0CC7Sl/ft:K**lJ^ft 
[01641151 &CfcliTBI36aEHt**Wa>»^ * 



1 
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v zcsbh rftirap-r £ t <o 1 1 z> 0 . c ©hi £ mm aa 5 o k 

<ttB»B#BB»*/J>4 0 7 U- A ( 1 7 lx— A 6 0 H z CD 

[016 5 ] tUi, mibs 50,51 -cmm Otcmftffl 

fflTfrzfV XAtefifoT, iafB04 9 fcmhtcWjffi&M 

[ 0 1 6 6 ] 0 5 2 ttftFEBI 4 9 lC7jkVtcffif&* 
J h Wtft pSP 3323&tf, ^ "J > ^ WflWB 3324K<£ 6 
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